The proposed SLAC Linear Collider Project (SLC) and its features are described in this paper. In times of ever increasing costs for energy the electron storage ring principle is about to reach its practical limit. A new class of colliding beam beam facilities, the "Linear Colliders", are getting more and more attractive and affordable at very high center-of-mass energies. The SLC is designed to be a pioneer of this new class of colliding beam facilities and at the same time will serve as a valuable tool to explore the high energy physics at the level of 100 GeV in the centerof-mass system.
I. Introduction
The center-of-mass energy of fixed target accelerators as well as electron positron storage rings has gone up by a factor of about 10 for every 10 years. In the case of the fixed target accelerators we know that this progress was possible only because new techniques have been developed in time before the old technique reached its limitation.
It seems that the design of the storage ring LEP in Geneva will stretch the principle very close to its fiscal limit. The design of an electron positron storage ring with a center-of-mass energy of say more than 200 GeV leads to unrealistically high investment and operating costs.
We at SLAC have committed ourselves to the development of a new technique for a colliding electron positron beam facility which seems feasible, both economically and technically, for center-of-mass energies far into the hundreds of GeV. The 2) New Components for the SLC Project Modification of the klystron modulator. In order to get a higher energy in the linear accelerator the second stage of the SLED rf-pulse compression system (SLED II)4 will be installed. In the SLED principle the amplitude of the rf-pulse is increased at the expense of the pulse length. The maximum energy we expect to reach in this way is 51.6 GeV.
Electron source.5 5.1010 or more electrons must be produced into a small emittance and captured into a single S-band bucket. Thermionic guns fall far short of meeting these characteristics. We will therefore utilize a powerful frequency doubled, actively mode locked, Qswitched Nd: YAG laser to produce the electrons by photoemission from a semiconductor cathode. Such a gun has been used successfully at SLAC to provide polarized beams for the recent parity violation experiment.
Positron source. Since we need as many positrons as we have electrons per bunch we are faced with the problem of producing one useful positron for every electron that strikes the convertion target. Fortunately the positron production is proportional to the energy of the electron. We accelerate therefore an electron bunch up to 33 GeV. At this point the electron bunch gets directed to a tungsten-rhenium target to produce positrons. A series of pulsed and dc-solenoids between 100 kG and 5 kG capture positrons between 2 and 20 MeV at an emittance of 5 MeV mm. The effective yield is calculated at 4.8 positrons for each electron. This is far more than we need but it seems prudent to allow for considerable losses between the target and the damping ring.
Damping rings and bunch compressor.6 Two damping rings are required since both electrons and positrons cannot be produced with the required small emittance and high intensity. Some of the parameters of the damping rings are compiled in Table 2 . causing a large energy spread. This effect we can counteract by accelerating the bunch ahead of the crest of the rf-wave. In this way the tail gets accelerated more than the head and if we now add the deceleration of the tail due to the wake field we can minimize the energy spread at the end of the linac. An energy spread of less than 1% seems to be possible.
If the head of a bunch travels off center through an accelerating structure a transverse wake field is generated. This field acts back on the tail of the bunch in such a way as to increase the deviation from the center. Therefore, a straight bunch changes more and more to a "banana" shape during acceleration till the tail gets scraped off. This is called the beam break-up phenomenon. Clearly the effect is enhanced proportional to the charge in the bunch. For a given charge in the bunch this beam break-up can be minimized by improving the focusing, the control of the trajectory in the accelerator and the alignment of the accelerator. A major upgrading of the linear accelerator control system is required to make the SLC project a viable project. With the new control system calculations show that for a bunch population of 5.1010 the emittance growth due to the "banana" effect is not more than 15% assuming an alignment tolerance of 0.1 mm for the focusing elements and the accelerating structures. With some optimism and operating experience it might be possible later to increase the intensity to about 7.1010 particles per bunch.
Arc beam transport and final focus. After acceleration to 50 GeV the two bunches are split and travel through two half circles toward the collision point. Special precaution has to be taken to minimize the increase of the beam emittance due to synchrotron radiation. The growth in the beam emittance is given by As (rad m) = 2.1*10-lp4<JY/p3> E5 In Fig. 3 the result of the ray tracing calculations shows 50% of the beam within a radius of 2p and 90% within 4pm which is what we assumed as a design goal. (2) where p(m) is the bending radius, 4(rad) the total bending angle of the arc, p-t the length of the arc, E(GeV) the energy and < XM/p3> a quantity which depends on the focusing and the bending radius. Since <J,/p3> -p-5 it is clear that the arcs should be as large as the available site allows them to be. The focusing is chosen to be very strong to get a betatron phase advance of 1200 which gives a minimum emittance growth.8'9 With these parameters in mind it turns out impossible to design a separated function lattice which would not destroy the small beam emittance coming from the linac. We chose therefore a combined function magnet with a cross section as shown in Fig. 2 . Each arc has some 400 magnets When an electron and positron beam collide each beam is focussed by the other beam, a phenomenon well known in plasma physics as the pinch effect. In Fig. 5 where re is the classical electron radius, N the number of particles per bunch, y the energy and a the beam radius at the collision point. Numerically it has been found that with increasing disruption parameter the luminosity can be increased up to a factor of six.11
In the first stage of the SLC project we expect a disruption parameter of only D A 0.4 and the luminosity is expected to increase only by about 30% above the value quoted in Eq. (3) for 50 GeV. There are, however, possibilities for improvement.
One possibility, which is evolutionary, is to attain more precise control of the trajectory in the linac. This would allow an increase in the number of particles to maybe 7.1010 per bunch before exciting serious emittance growth from transverse wakefields.
Another possibility is being actively pursued at SLAC right now. This is to reduce the beam spot size at the collision point further to about 1.3 pm. In order still to control the chromatic and geometric errors we plan to use for the last quadrupoles on either side of the collision point permanent magnets made from a cobalt samarium alloy (SmCo5).12 Such magnets have a permeability of p = 1 and can therefore be moved into the detectors without perturbing the detector fields. A small sample quadrupole has been found suitable and a full size prototype is being built soon. 
